While faculty often express dismay at their students' ability to locate and evaluate secondary sources, they may also be ambivalent about how to (and who should) teach the skills required to carry out quality undergraduate research. This project sought to assess the impact of programmatic changes and librarian course integration on students' information literacy (IL) skills. Using an IL rubric to score student papers (n=337) over three consecutive first-year student cohorts, our study shows that when faculty collaborate with librarians to foster IL competencies, the result is a statistically significant improvement in students' demonstrated research skills. Our study also reveals a collaboration "sweet spot": The greatest gains accrue when librarians provide moderate input into syllabus and assignment design, followed by one or two strategically placed hands-on library sessions. Successful collaboration thus need not entail completely overhauling content courses so as to make library instruction the centerpiece. Quite the opposite, librarians can help reduce the potential burden on faculty by supporting discipline-and course-specific research goals, as well as by sharing resources and best practices in IL pedagogy.
Introduction
Recent years have witnessed a growing understanding that fostering college students' critical thinking and writing hinges in large part on fostering their ability to find quality information from reliable, credible, and authoritative sources. Indeed, teaching students how to critically engage with source materials and weigh evidence is a central tenet of the longstanding information literacy (IL) movement among librarians in higher education (Association of College & Research Libraries, 1989) . Recognition of IL as a core competency can now be found in a number of departments and in a number of disciplines (Kuglitsch, 2015; Weiner, 2014) , including history and art history (Cassidy & Hendrickson, 2013; Garland, 2014; Gendron & Sclippa, 2014; Porras-Hein & Miller, 2004; Hicks & Howkins, 2015) , political science (Cavdar & Doe, 2012; Bob, 2001; Fitzgerald & Baird, 2001; Gilbert, Knutson, & Gilbert, 2012; Marfleet & Dille, 2005; Stevens & Campbell, 2008; Williams, Goodson, & Howard, 2006; Williams & Evans, 2008) , psychology (Dold, 2014; Lampert, 2005) , and sociology (Dodgen, Naper, Palmer, & Rapp, 2003; Caravello, Kain, Kuchi, Macicak, & Weiss, 2008; Proctor, Wartho, & Anderson, 2005) . IL is also now a common goal of first-year programs at large public universities, community colleges, and private liberal arts institutions (Fain, 2011; Gawalt & Adams, 2011; Gross & Latham, 2011; Karshmer & Bryan, 2011; Kim & Schumaker, 2015; Manus, 2009; Moore, Black, Glackin, Ruppel, & Watson, 2015; Rinto & Cogbill-Seiders, 2015; Samson & Graneth, 2004; Wilkes, Godwin, & Gurney, 2015) .
Despite growing evidence of the positive link between promoting IL skills and students' demonstrated ability to think critically and express this in writing, many faculty remain skeptical of the benefits of adding an information literacy component to their courses on top of everything else that they want and need to cover. Given "competing agendas" and "divergent priorities," IL may be seen as just another add-on required by administrators (Snavely & Cooper, 1997) . While faculty may agree that nurturing "student research, writing, and critical thinking competencies… related to the concept of information literacy" (Stevens & Campbell, 2008, p. 225 ) is a laudable goal, they also understand that integrating IL into coursesespecially in large survey classes and courses already heavy with content-presents its own set of tradeoffs. A primary concern is the potential for increased faculty workload in the face of uncertain gains in student performance (Marfleet & Dille, 2005; Robinson & Schgel, 2005) .
Our three-year study of papers from 44 courses specifically designed for first-semester first-year students and taught by faculty across disciplines reveals that thoughtfully integrating a library component goes a long way in helping students develop IL "Habits of Mind" (Claremont Colleges Library, 2013) . Importantly, faculty-librarian collaboration, when calibrated to support discipline-and course-specific IL goals, need not be extensive or, as some faculty may fear, burdensome. That is, integrating IL need not entail a complete overhaul of course content and/or extensive modification of course scheduling (for example, by adding a semester-long laboratory component) in order to have an impact. Instead, an intermediate level of collaboration between faculty and librarians in designing and scaffolding assignments to build students' IL skills can produce statistically significant gains. Librarian-faculty conversations about the goals of the course, about faculty experience and comfort level with IL, and about the specific ways that librarians can help faculty achieve their goals were crucial to successful collaboration.
In this article, we describe our institution's flexible approach to IL and the results from the first three years of our study. We place our experience with and faculty concerns about IL within the broader literature on faculty perceptions of undergraduate research, faculty ambivalence toward teaching research skills, and ambivalence in the IL literature regarding how much faculty-librarian collaboration is required to have an impact on student learning. We then provide some brief background on the institutional setting that forms the context of our study, as well as an overview of the range of collaborations that we offer faculty at our institution, including specific examples. Thereafter we describe the results of our annual authentic assessment of student IL, as demonstrated in representative writing assignments.
Widespread Agreement on the Need for IL, but Ambivalence about How to Teach It
The extant literature on information literacy, including the focus on best practices and the measurable impact of IL-targeted instruction, reveals a general consensus about the importance of fostering information literacy among college students. In particular, both professors and librarians seem to agree that there is a real--if perhaps unmet--need for students to become critical consumers of information and competent researchers. In a recent study of four-year colleges and universities in the United States, nearly half of faculty surveyed across disciplines strongly agreed that "[their] undergraduate students have poor skills related to locating and evaluating scholarly information" (Housewright, Schonfield, & Wulfson, 2013, p. 4 53 [emphasis added]; see also Schonfeld, Wulfson, & Housewright, 2012) . Such assessments suggest that many undergraduates are completing their degrees without having learned how to select and evaluate materials, including scholarly sources, when conducting research projects (Centellas, 2011) . If faculty are providing opportunities for students to practice cultivating ILrelated skills, and if the achievement of these skills is an accepted pedagogical goal, what is preventing students from mastering them (Baglione, 2008; Cavdar & Doe, 2012; Stevens & Campbell, 2008; Williams & Evans, 2008) ? As members of a democratic polity and "knowledge economy," moreover, young adults need to develop critical thinking and information assessment skills while in college so as to meet the expectations associated with citizenship and the workplace after college (Dolowitz, 2007; Fitzgerald & Baird, 2011; Thornton, 2010 
653).

Ambivalence #1: How Should Students Become Information Literate?
Despite a broadly shared normative belief in IL, as noted above, it is not clear where the responsibility for teaching IL-related skills lies. How should we go about teaching IL, and who should be doing the teaching? Faculty responses to the 2013 survey reveal ambivalence regarding these basic questions. A clear majority of faculty in the social sciences and humanities-about 65% and 85%, respectively-assign a research paper in their courses (Housewright, Schonfeld, & Wulfson, 2013, p. 48 ); yet only about 40% strongly agree that it is their responsibility to teach students the skills to accomplish the task set before them. Just two-fifths of faculty surveyed acknowledge that "developing the research skills of my undergraduate students related to locating and evaluating scholarly information is principally my responsibility" (Housewright, Schonfeld, & Wulfson,. 2013, p. 53-55) . 1 In addition, only 20% feel strongly that this responsibility lies with their institution's academic library 2 -despite the fact that nearly 60% rate the library as "very important" in "help [ing] undergraduates develop research, critical analysis, and information literacy skills" (p. 67). 3 These contradictory statements suggest that faculty, while generally in agreement about the importance of undergraduate research, are far less certain of either their own role or that of the library in helping students cultivate the habits required for success.
Earlier studies confirm faculty sentiments as revealed in these data. As with the 2013 survey of U.S. faculty referred to above, professors in a 1992 survey of faculty at York University in Ontario, Canada, emphasized the need for improving undergraduate research skills (Cannon, 1994) . Most of the faculty rated their fourth-year students' research skills as "satisfactory," and only 3% described third or fourth year students as "very good" at conducting research (p. 528).
Interestingly, while faculty tend to agree that students should be developing IL skills, they appear reluctant or unsure about explicitly cultivating these skills in their content-and discipline-specific courses, as opposed to skills-related courses in the first year (Gullikson, 2006) . Furthermore, according to McGuinness (2006) and Cannon (1994) , faculty often assume that students will develop information literacy competencies on their own and that the primary responsibility for becoming information literate lies with the students themselves. Weiner similarly finds that faculty share "the expectation that students [already] know how to avoid plagiarism, find articles and books, and define topics for their projects before… tak[ing] their courses" (2014, p. 5).
Ambivalence #2: Faculty-Librarian Collaboration is the Solution, But at What Level?
As we have seen above, various surveys highlight faculty ambivalence as to where the responsibility for teaching research skills lies. One solution, as demonstrated in numerous empirical studies, is for faculty and librarians to work collaboratively to promote information literacy. Indeed, a growing body of research indicates that student learning is enhanced when faculty and librarians work together (Manus, 2009; Cassidy & Hendrickson, 2013; Gilbert, Knutson, & Gilbert, 2012; Hearn, 2005; Lampert, 2005; Lindstrom & Shonrock, 2006; Mackey & Jacobson, 2005; Pierce, 2009; Maybee, Carlson, Slebodnik, & Chapman, 2015; Porras-Hein & Miller, 2004; Rinto & Cogbill-Seiders, 2014; Stevens & Campbell, 2008 ). Yet, here, too, we are faced with ambivalence. Across the board, collaboration is touted as an effective way of reaching out to students, promoting quality research, and supporting the learning goals and activities of specific courses.
However, there is implicit disagreement about how much faculty-librarian collaboration is needed to achieve palpable results. Some studies take a maximalist approach, suggesting revamping student learning outcomes at the curricular (or campus) level, integrating multiple (five or more) library instruction sessions into courses, meeting individually with students at each step of the research cycle, faculty-librarian team teaching, or adding a hands-on semester long research lab to existing courses (Atwong & Heichman Taylor, 2008; Cassidy & Hendrickson, 2013; Gilbert, Knutson, & Gilbert, 2012; Hearn, 2005; Lampert, 2005; Lindstrom & Shonrock, 2006; Mackey & Jacobson, 2005) . Others suggest that requiring students to attend just one library session makes a noticeable difference to student learning (Kenney, 2008; Pierce, 2009; Rinto & Cogbill-Seiders, 2014; Walker & Pearce, 2014) .
Information Literacy in A Liberal Arts Context: The Need for a Flexible Approach
As might be anticipated from the contradictory findings described in the previous section, our study is designed to address both of these sources of ambiguity. Echoes of faculty uncertainty about teaching IL reverberate at our institution, a highly selective liberal arts college with an emphasis on faculty independence in teaching. One area in which this ambivalence has been clearly manifest is in the first-year seminar (FYS) program, which is taught by faculty across disciplines on a voluntary basis. 4 At many colleges and universities, the FYS serves as a mechanism for introducing students to writing and research at the college level. This is no different at our institution: According to the course catalog and other literature about 8 the program, first-year seminars are explicitly designed to help students become more literate people who think, read, write, and speak both critically and competently.
Yet, a baseline IL assessment of student papers written in fall 2011, along with a series of conversations and focus groups with faculty (and an online student survey) undertaken in spring 2012, revealed little consensus about how to foster critical thinking and effective research. In other words, our faculty exhibited the same ambivalence manifest in the literature on IL. Although faculty at our institution broadly agree that information literacy should form a core part of the FYS (i.e., there is consensus on the normative importance of IL), they were not able to clearly articulate a plan for teaching these skills (i.e., there is disagreement about how to promote IL in practice). This is where the library and director of the first-year seminar program stepped in and the idea of flexible, faculty-driven collaboration was born.
Before detailing our flexible approach to faculty-library collaboration, we first describe our institutional context in some detail to demonstrate where we started and the progress that has been made to date. Our institution is a member of a consortium of seven contiguous but independent institutions situated around a common library. Prior to 2012 librarian involvement in the FYS classes was not programmatic, but was entirely based on faculty reaching out to a librarian for collaboration. The librarian was typically the faculty member's library subject specialist.
In the same way that systematic FYS faculty-librarian collaboration is a new phenomenon at our institution, information literacy as a core first-year competency is also a recent development. Prior to collective discussions among faculty, librarians, and the FYS director about the findings from the focus groups, student papers, and student feedback on their learning needs, few faculty had specified IL as a learning objective in their individual seminars. Other FYS goals, like socialization into college life, essay writing, and social responsibility, had been given higher priority, depending upon which professor was teaching the course.
However, in response to first-year student survey responses insisting on more consistent research training, faculty came to accept arguments in favor of relatively greater standardization across seminars. Many faculty, it turns out, were eager for improved institutional support so as to minimize their own pedagogical learning curve. In response, librarians and the director of the FYS program devised a flexible mechanism by which faculty could promote IL habits of mind, should they so choose. To foster faculty buy-in, we worked to appropriately systematize collaboration beginning in spring 2012. Appropriate systematization entails providing faculty with opportunities to incorporate IL in an easy and tailored manner so as to emphasize the benefits that collaboration can bring to teaching and learning in the FYS.
Instead of requiring extensive collaboration with librarians, which would not work well at our institution, we focused on incorporating incentives that would encourage collaboration at a level that matched each professor's preference. Since the spring of 2012, librarians are now paired in advance with a particular seminar based on area of subject expertise and interest. (In a few cases faculty request a specific librarian, and the library does its best to accommodate the request.) Approximately ten librarians participate in the FYS pairings each year.
Given that faculty at our institution have considerable autonomy in designing and teaching their courses and that professors teach in the FYS program on a voluntary basis, we placed flexibility at the heart of all faculty-librarian collaborations. Flexibility means that librarians work with seminar faculty to customize their IL contributions to the FYS according to the professor's goals and pedagogical approach, the syllabus, and course context (Maybee, Carlson, Slebodnik, & Chapman, 2015) . Pairings take the form of one of three "scenarios" (i.e., minimal, intermediate, and substantial collaboration), depending on the individual faculty member's preference and comfort level. The decision to offer different levels of collaboration was a creative and pragmatic response to our institution's culture. Faculty culture, as previously noted, reflects many of the faculty concerns about IL in evidence in other studies.
Just as voluntary collaboration fit well with our institutional culture, providing a range of collaboration options (from no collaboration to extensive collaboration) matches the implicit debate in the literature on IL. By offering faculty a choice, we are in a stronger position to adjudicate between maximalist and minimalist approaches to teaching IL. Thus, our flexible approach is not only responsive to faculty preferences, but also allows us to test whether augmented collaboration (and to what degree?) is an improvement over traditional "one-shot" library instruction. For IL assessment purposes, levels of collaboration are coded from 1 to 4, as follows. If a professor chooses to forego collaboration with a librarian, this is level 1; minimal collaboration is level 2; intermediate collaboration level 3; and substantial collaboration is coded at level 4. Collaboration levels are described in Table 1 , followed by two sample collaborations at levels 3 and 4 in Table 2 . To illustrate how collaborations play out in the classroom, in the next three paragraphs we also include brief synopses of specific collaborations at levels 2, 3 and 4. (Recall that level 1 entails no collaboration, and the faculty member is free to approach IL individually without librarian assistance.) Table 1 Level 2: In this collaboration the professor requested a "one-shot" instruction session with the goal of introducing students to the library's resources. The faculty member was interested in the librarian's suggestion that a LibGuide 5 would be helpful for the students, so the librarian created a research guide for the class. The syllabus was not shared with the librarian until a few days prior to the instruction session; therefore, the librarian did not have an opportunity to comment and potentially collaborate on syllabus design. The faculty member distributed the final research paper prompt at the instruction session. The librarian attempted to address the research paper prompt and connect it to the instruction session, but this was not particularly successful since the learning outcomes and lesson plan for the session had been developed without knowledge of the assignment prompt. The instruction session covered basic library resources, such as the library catalog and Academic Search Premier.
Level 3:
The professor and librarian met at the beginning of the semester, so that the faculty member could share the research assignment and syllabus. Together they developed a plan for the class that included the librarian building a custom LibGuide, the librarian conducting two instruction sessions, students completing the citation module of the library's online Start Your Research Tutorial and accompanying quiz, and the librarian reviewing and commenting on students' annotated bibliographies. In the first 30-minute instruction session, the librarian visited the class and introduced the course LibGuide and reviewed the library website, and the second session focused on specific skills and resources directly related to the end of term research paper. These skills included differentiating between primary and secondary sources, developing keywords, and searching for and evaluating resources.
Level 4:
The professor and librarian met multiple times allowing the librarian to collaborate on syllabus and assignment design. Information literacy was included in the syllabus as a course learning outcome. Together, the faculty member and librarian developed a plan for the class that included the librarian building a custom LibGuide, students completing the library's Start Your Research Tutorial and accompanying quiz, and the librarian conducting two instruction sessions focused on specific skills and resources directly related to the end of term research paper. The two instruction sessions were both full class sessions. The first session introduced students to library resources and allowed them to begin searching for resources on their topic. The second session was focused on a discussion of evaluating resources.
Research Design and Methods
Our study is designed to answer three interrelated questions. First, we wanted to see if Minor changes to the original rubric have been occurring gradually each year since implementation based on feedback from librarians and faculty. Edits have primarily been to clarify and standardize wording across the scale ranges. Because the changes were not to substantive elements of the rubric they did not likely impact reliability between cohort groups, especially as the same group of raters scored the papers each year. Prior to scoring the papers, all raters participated in norming sessions to calibrate the rubric. During the first two years (2011 and 2012), librarians scored papers individually. In 2013, the methodology was adjusted so that, after the norming session, librarians scored papers in interrater pairs.
As stated, papers were collected from three consecutive years of FYS classes (2011, 2012, and 2013) . Only written work that integrated outside sources, thus allowing scoring on all three rubric areas, was evaluated. In 2011, papers were solicited by the Assistant Dean of Faculty. Samples from 16 of 18 sections were collected. Of n=93 total papers collected, n=87
were viable for scoring using the rubric. In 2012, all papers from 14 of 19 sections were collected (n=184 total papers of which half from each section were sampled for scoring, n=99).
In 2013, papers from 15 of 19 sections were collected (n=264 total papers of which about twothirds were sampled for scoring, n=150). While paper collection was more systematic in 2012 and 2013, due in part to a faculty culture built on autonomy, it was never mandatory. As might be expected, faculty who opted out of having a librarian in their class were the least likely to submit their papers.
Papers from the first two years (2011 and 2012), were scored together for one score in each rubric area. In 2013, to quantify the impact of librarians on student information literacy scores, collaboration levels (again, 1=none to 4=substantial) were self-reported by librarians for each FYS and then associated with rubric evaluation data. Because faculty who did not collaborate with librarians were unwilling to submit their papers for evaluation on an information literacy rubric, there was no control group (papers in courses with no librarian collaboration). This is a weakness in the methodology, however, as this project was undertaken as assessment, and not pure research (Upcraft & Schuh, 2002) , the authors worked with the available dataset.
As with most FYS programs, professors rotate in and out of the program, each teaching a topic of interest to them. While there are some courses (or topics) that are taught every year, some are taught only one year. This makes a 1-1 course comparison for each year difficult.
However, common learning outcomes were developed for the FYS program in 2012 so assessment of a final written product compared across consecutive years was determined to be the best available methodology to assess the effectiveness of the program modifications and information literacy integration discussed earlier. This methodology is similar to rubric assessment of senior capstone writing where an institution assesses each cohort of graduates based on common learning outcomes to determine if programs are adequately teaching students (Rhodes & Finley, 2013, p. 30) .
Results
Results of our flexible, faculty-driven approach to IL collaboration were immediately tangible. Within two years, we witnessed not only an increase in the number of seminars paired with a librarian, but also a progression in collaboration scenarios from heavy reliance on To gauge what effects, if any, librarian engagement in first-year classes had on student IL performance, in fall 2013 we added a comparative dimension to the study. As stated, collaboration levels (again, 1=none and 4=substantial) were self-reported by librarians for each FYS and then associated with rubric evaluation data. Of the 15 seminars from which papers were received 7 (n=151), two seminars were at Level 1 collaboration (n=24), five were Level 2 (n=34), six were Level 3 (n=70), and two were Level 4 (n=23). Perhaps counter-intuitively, there are no statistically significant differences between intermediate (level 3) and substantial (level 4) collaborations. This is a trend that was also observed in a larger five college study (Lowe, Booth, Stone, & Tagge, 2015) . This suggests the possibility that benefits to student learning occur at an intermediate level of faculty-librarian collaboration. Consequently, it may not be necessary for faculty to make library instruction the centerpiece of their courses in order to have a positive impact on the quality of student research and output. Note: IL scores range from 1 (initial) to 4 (highly developed)
It is also worth noting that our pragmatic approach to integrating IL instruction into firstyear courses has gained momentum. Our initial foray into faculty-librarian collaboration at the course level has evolved into an increasingly programmatic approach. As an example, we point to the creation and adoption of a local definition of information literacy and the formal integration of IL into the college's first-year learning outcomes. This was made possible by documenting student information literacy levels in the first-year seminar and sharing these with faculty and other stakeholders, such as relevant school-wide committees, the Dean of Faculty, and the Board of Trustees.
Conclusion
Results from our three-year study demonstrate that faculty collaboration with librarians has a significant impact on students' demonstrated information literacy skills. Through collaboration both in class and behind the scenes, librarians and faculty jointly provide strategic, systematic instruction to produce information-literate graduates and-in the longer run-engaged, socially responsible citizens. Our results further reveal a faculty-librarian collaboration "sweet spot" at the intermediate level. Not surprisingly, the traditional "oneshot," where there is no syllabus and/or assignment collaboration and the librarian pops into class once to briefly explain information literacy concepts, does not effectively build students' IL skills (Walker & Pearce, 2014) . At the same time, IL skills were not significantly better when librarians were in the classroom many times. Instead, faculty-librarian collaboration on assignment and syllabus development, followed by one or two strategically placed library class sessions, produced the greatest gains. This is good news for faculty concerned about having to completely retool their courses in order to foster students' IL competencies. This is also good news for libraries that might not be staffed at levels to allow librarians to collaborate extensively with every class.
Our experience demonstrates that when faculty partner with librarians to teach IL the result can be twofold-both lowered faculty workload and better student research (Simmel, 2007) . For instance, faculty are now actively drawing upon the library's IL rubric and student learning outcomes to help them assess students' written work in a time-and energy-conscious manner. Faculty also turn to librarians as they seek to adapt best practices in the teaching of undergraduate research. Librarians are especially good at helping faculty think through the scaffolding of assignments so as to give students sufficient practice applying the IL skills that they will then use to carry out a final research project. As this study has shown, the kinds of assignments generated by faculty in partnership with librarians palpably enhance the quality of student work, making the "job of grading… less onerous and even invigorating" (Baglione, 2008, p. 596) .
The approach to collaboration that we advocate here is geared, first and foremost, to helping faculty achieve the kinds of teaching and learning that are important to them and to their students in the context of faculty concerns about IL costs and tradeoffs. The exact form of each collaboration varies, depending on where students are at the beginning of the semester and where the faculty (and/or program) expects them to be by the end of it. In addition to exploring how the library could promote specific learning goals, we took into account other key factors, including the faculty member's pedagogical approach, teaching style, and level of comfort (or familiarity) with IL. Framed in this way, it becomes clear that the articulation of shared learning goals linking the library and faculty--while a strong foundation for collaboration--might not be sufficient on its own to ensure success. As our experience demonstrates, the probability of faculty buy-in and student success increases when flexibility and pragmatism are built into the process. Flexibility and pragmatism are contextual, reflecting a particular institution's culture, the needs and preferences of particular faculty, and the objectives of the particular course. • Documents sources throughout with occasional errors or inconsistencies.
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